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Sir: 



Applicants under the provisions of 37 CFR §§1.56, 1.97 and 1.98 call the Examiner's 
attention to the references listed on the enclosed Form PTO/SB/08. A copy of each not stricken- 
through reference listed is enclosed. The Commissioner is hereby authorized to charge the $ 1 80.00 
fee required under 37 CFR §1.1 7(p) for consideration of this IDS to Deposit Account No. 50- 1 807. 

In submitting this IDS, the Examiner is also requested to consider the following 
Supplemental Remarks along with the Amendment previously filed by Applicants via facsimile 
transmission on September 30, 2003. Given the relatively short period of time between the previous 
amendment and the present date, entry of these Supplemental Remarks is believed to be proper 
pursuant to MPEP §7 14.03(a). 

Consistent with that September 30th amendment, Applicants reiterate that their invention 
allows for the in situ removal of mercury, in an existing wet scrubber apparatus, through the use of 
an oxidizing agent and a sulfide species in the presence of an aqueous alkali scrubbing liquor, in a 
manner that was not previously taught or suggested by the prior art. Applicants alone realized that, 
through the separate addition and mixing of these reactants and the creation of a gas-liquid interface 
within the confines of the wet scrubber, it was possible to remove mercury from a flue gas without 
substantially modifying the existing wet scrubber equipment and without having to separately draw 
the scrubbing liquor out of the wet scrubber in order to subsequently precipitate the mercury 
removed during the process out of the liquor. 



Paee 1 of 4 



Serial No.: 09/730,100 (Case 6121) 
Filed: December 5, 2000 

Information Disclosure Statement (IDS) and Supplemental Remarks 

Understanding that the enclosed IDS contains a substantial number of references, the 
Examiner is respectfully requested to pay particular attention to reference #116, WO 98/16301 
(hereafter "WO 301"). The Examiner will note that cite No. 1 1 8, US 6,284,208 B 1 to Thomassen, 
also corresponds to this WO 301. This reference describes a mercury removal scheme wherein 
washing water containing an oxidizing agent is co-currently fed into the flue gas. Notably, WO 301 
teaches that the specific amount of oxidizing agent added to the water is dictated by a range of redox 
potentials. The flue gas-wash water mix is then turbulently mixed over a consumable bed of solid 
limestone. During this process, the mercury within the flue gas is oxidized to a soluble form and 
then subsequently precipitated as HgS when the soluble mercury comes into contact with sulfur 
dioxide present in the flue gas. 

Significantly, WO 301 does not call for the deliberate addition of sulfide species to the flue 
gas. Instead, WO 301 seems to rely solely upon the sulfur dioxide already present in the flue gas, 
and the overall mercury removal capabilities enumerated in that reference appear to suffer as a result 
(see page 4, lines 7-8, wherein the final mercury concentration of flue gas purified by the process is 
between 1 1 and 1 6 micrograms per normal cubic meter). In fact, it is respectfully submitted that one 
skilled in the art would consider it counter-intuitive to deliberately add sulfide species to a process 
which is, itself, intended to remove sulfur species from the flue gas. 

Equally important, as described at page 9, lines 7-12 of the reference, the limestone or other 
carbonate medium must have a low solubility in hot water; therefore, the washing water utilized in 
this reference will not contain any carbonates or other aqueous alkali reagents. In fact, WO 301 
utilizes a solid carbonate or limestone bed in place of an aqueous alkali scrubbing liquor. The 
reference goes on to teach that the required solid should have the added benefit of acting as a 
turbulent mixer (see Page 1, lines 21-25). Finally, it is worthy to note that an implicit drawback 
inherent in this method is that the consumable solid limestone bed must be monitored and eventually 
replaced. 

Yet another salient point of this reference deals with the manner in which the reactants are 
introduced into the solid carbonate bed. Li particular, this reference emphasizes the need to conduct 
add washing solution in a manner which is co-current to the flow of the flue gas so as to avoid the 
need for drop-catchers and similar apparatus (see Page 2, line 30 through Page 3, line 4 and/or Page 
7, lines 28-35). Thus, this reference appear to teach that any sort of liquid entrainment, while 



Page 2 of 4 



Serial No.: 09/730,100 (Case 6121) 
Filed: December 5, 2000 

Information Disclosure Statement (IDS) and Supplemental Remarks 

necessary to oxidize the mercury into a soluble form, is inherently undesirable and can be controlled 
through a counter-current arrangement which brings the flue gas into close proximity with the spent 
scrubbing liquor accumulated at the bottom of the apparatus. 

Given the above, the amended claims of the present invention are patentably distinguishable 
from WO 301 on several counts. First, it must be noted that WO 301 does not contemplate the 
specific addition of sulfides to insure complete and total mercury removal; consequently, the mercury 
removal capabilities of that reference (down to 1 1-16 micrograms per normal cubic meter, see page 
4, lines 7-8) suffer in comparison to the present invention. Moreover, to the extent that the present 
invention provides aqueous alkali scrubbing liquor and relies upon the creation of a gas-liquid 
interface to achieve its desired mercury removal, the requirement for a solid carbonate bed in WO 
301 actually teaches away from the feasibility of the present invention. Finally, all of the 
arrangements pictured in the present application depict counter-current scrubbers, whereas WO 301 
characterizes such an arrangement as undesirable and, instead, states that co-current mixing of the 
wash water and flue gas are required (resulting in substantially different structure). Thus, WO 301 
does not teach or suggest the amended claims because of differences in provision of the alkali 
reactant, the means by which the flue gas is mixed with those reactants and by the fact that WO 301 
fails to explore the seemingly counter-intuitive notion of adding sulfide species to a process 
explicitly designed to remove sulfur and mercury from a flue gas. 

A careful examination of the details of WO 301 reveals that the inventors alone identified 
several significant aspects of a novel process—including the use of aqueous alkali scrubbing liquors 
within existing wet scrubber installations, the creation of a gas-liquid interface and the use of 
oxidizing agents and additional sulfide species— in order to craft a process which removes mercury 
from flue gases to a level that was previously not contemplated by the art. Moreover, all of the 
arrangements pictured in the present application depict counter-current scrubbers, whereas WO 301 
characterizes such an arrangement as undesirable and, instead, states that co-current mixing of the 
wash water and flue gas is required (thereby requiring different structures to carry out the process of 
WO 301). Finally, given the inherently unpredictable nature of chemical reactions-a point readily 
appreciated by those skilled in art- the implicit and explicit teachings of WO 301, along with many 
of the other references cited in the IDS, seem to teach away from the claims of the present invention. 
For example, insofar as the method requires insoluble solid carbonates, one skilled in the art would 
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not expect to be able to substitute soluble carbonates into that method without first expending 
significant, inventive efforts in order to adequately effect such a substitution. Similarly, the absence 
of any suggestion to add sulfides, especially in a process which is specifically designed to remove 
sulfur dioxide (such as WO 301), would indicate that application of that reference to the amended 
claims of the present invention is not appropriate. In short, to the extent that Applicants alone 
realized (and now claim) that the addition of sulfides and oxidizing agents could achieve superior 
results, especially to the extent that the addition of these reactants must be conducted separately but 
in the presence of the aqueous alkali scrubbing liquor in a wet scrubber which itself promotes the 
formation of a gas-liquid interface between the reactants. This significant discovery is neither taught 
nor suggested by WO 301 . 

Notwithstanding the fact that remarks above are directed specifically to the WO 301 
reference, the Examiner is requested to carefully consider these remarks with respect to each and 
every reference contained in this IDS and in conjunction with and in addition to those references 
previously noted in the record. Upon doing so and upon further consideration of the previously 
submitted Amendment dated September 30, 2003, Applicants believe the case is now in condition 
for allowance and such action is hereby requested. 

The Examiner is respectfully requested to consider the references submitted herewith, 
together with such other relevant materials the Examiner locates as a result of an independent search, 
in the examination of the present patent application. 



Respectfully submitted, 




Eric Marich, Reg. No. 32,265 
Attorney for Applicants 
The Babcock & Wilcox Company 
1562 Beeson Street 
Alliance, OH 44601 
(330) 860-6710 
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